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2.  Scientific  personnel 

Scott  L.  Post,  a  graduate  research  assistant,  pursuing  his  Ph.D.  and  the  P.I.,  John  Abraham,  have  been 
supported  on  this  grant. 

3.  Report  of  inventions  -  none 

4.  Scientific  progress  and  accomplishments 

It  has  been  shown  in  experimental' work  carried  out  at  Sandia  National  Laboratories  by  D.L.  Siebers  and 
by  modeling  work  carried  out  in  the  P.I.’s  group  that,  under  warm  operating  conditions,  the  vaporization  in 
Diesel  sprays  is  mixing-controlled  and  the  vaporization  time  is  not  relevant.  However,  under  cold-start 
conditions,  the  vaporization  time  becomes  comparable  to  the  mixing  time.  In  this  case,  it  is  important  to 
estimate  the  vaporization  time  with  adequate  accuracy.  In  the  work  carried  out  here,  it  has  been  shown  that 
the  accurate  estimate  of  properties  of  the  liquid  and  vapor  phases,  the  composition  of  the  fuel,  variable 
density  effects  of  the  liquid  phase,  drop-drop  interactions  and  numerical  accuracy  are  all  important 
parameters  in  determining  the  vaporization  rate.  The  dependence  of  the  latent  heat  of  vaporization,  partial 
pressure  of  the  vapor  phase  and  liquid  density  on  temperature  has  to  be  included  to  get  results  with  adequate 
accuracy.  The  estimate  of  the  properties  at  the  liquid  drop  surface  by  employing  the  2/3  rule  gives  adequate 
results  provided  the  droplet  is  isolated  in  an  infinite  environment.  Results  vary  depending  on  the  number 
density  of  the  drops  in  the  spray  and  the  numerical  resolution  employed.  Vaporization  rates  are 
significantly  affected  by  the  composition  of  the  fuel.  In  this  respect,  if  a  single  component  is  employed  to 
represent  the  fuel,  the  adequate  specification  of  the  average  properties  is  important.  Results  of  vaporization 
rates  can  vary  by  as  much  as  50%  depending  on  how  these  properties  are  specified. 

While  results  from  isolated  single  droplet  studies  are  somewhat  tractable  to  evaluate,  those  in  sprays  are 
affected  by  several  additional  parameters.  The  vaporization  rate  has  D2  dependence  on  the  droplet 
diameters,  D.  In  a  spray,  the  droplet  diameter  depends  on  the  injected  drop  size  and  collisions  and 
coalescence.  The  collisions  and  coalescence  model  is  extremely  sensitive  to  numerical  resolution.  In  work 
carried  out  as  part  of  this  project,  an  improved  collision  and  coalescence  model  has  been  proposed  that  gives 
improved  results.  The  revised  model  shows  that  collisions  and  coalescence  may  be  less  important  in  Diesel 
sprays  than  previously  thought. 

5.  Technology  Transfer 

There  have  been  regular  interactions  with  Diesel  manufacturers  as  part  of  this  work.  These  include 
Cummins  Engine  Company,  Detroit  Diesel  Corporation  and  Navistar  Corporation.  There  have  been 
interactions  with  researchers  at  the  University  of  Wisconsin  and  Princeton  University. 
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